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Fig. 7.12. Diagram of a Modern Shell Plant 
Aasted Mikroverk. Bygmarken, Denmark 
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TABLE 9.1, TYPICAL COMPOSITIONS AND CHEMICAL CONSTANTS OF COMMON EDIBLE FATS AND OILS (Fatty acid compositions were 
determined by gas-liquid chromatography and are expressed as mean average weight percent compositions on a fatty acid basis. Trace adds (less 
than 0.1%) are excluded.) 
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4.0 














0.1 


0.2 


49.6 












0.5 


0.1 


0.3 


16.0 


0.1 


0.1 






0.1 


0.2 


3.3 


5.2 
















0.2 


0.3 
















1.3 


0.8 
















0.2 


0.3 


8.0 


11.6 


2.8 


3.9 


9.9 


11.0 


6.8 


25.5 


23.6 



Palinitoleic 


16:1 


1.9 


0.3 




0.1 


0.7 


3.1 


1.2 


0.1 0.2 


0.2 


0.2 


0.3 


0.1 


0.1 


3.4 


2.5 


Marigaric 


17:0 


0.7 








0.1 


0.5 




0.1 












1.5 


2.0 


Margaroletc 


17:1 


0.2 










0.3 
















0.7 


0.5 


Stearic 


18:0 


12.5 


34.6 


2.5 


2.2 


2.3 


12.3 


2.5 


4.7 2.4 3.1 


1.3 


1.9 


5.2 


4.0 


4.7 


21.6 


24.5 


Oleic 


18:1 


28.2 


35.3 


6.5 


27.5 


17.6 


45.1 


71.1 


38.8 13.7 46.5 


23.8 


64.1 


41.2 


23.4 


18.6 


38.7 


33.3 


Ldnoleic 


18:2 


2.9 


2.9 


1.5 


57.0 


53.3 


9.9 


10.0 


9.4 2.0 31.4 


14.6 


18.7 


43.2 


53,2 


68.2 


2.2 


4.0 


Unolenic 


18:3 


0.5 






0.9 


0.3 


0.1 


0.6 


0.3 


7.3 


9.2 


0.2 


7.8 


0.5 


0.6 


1.3 


Nonadecanoic 


19;0 




























0.1 


0.8 


AracWdic 


20:0 




1.1 


0.1 


0.1 


0.1 


0.2 


0.9 


0.2 0.1 1.5 


0.7 


0.6 




0.3 


0.4 


0.1 




Gadoleic 


20:1 


0.2 










1.3 




1.4 


12.1 


1.0 












Gicosadienoic 


20:2 












0.1 




0.1 


0.6 














Aracliidonic 


20:4 


0.1 










0.4 
















0.4 


0.4 


Behenic 


22:0 
















3.0 


0,4 


0.2 




0.1 








Enicic 


22:1 


















34.8 














Docosadienoic 


22.2 


















0.3 














Ugnoceric 


24:0 
















1.0 


1.0 


0.2 












Iodine value 


































range 




25-42 


32-40 


7-13 


110-128 


99-121 


53-68 


76-90 


45-56 14-24 84-102 


97-110 


110-115 104-118 


125-138 


122-139 


33-50 


35-48 


Saponification 


































value range 




210-240 


190-200 248-264 186-196 189-199 192-203 188-196 


195-205 243-255 188-196 168-183 




187-196 


188-195 


186-196 190-202 


192-19? 



* Number of double bonds shown by second figure, e.g., 18:3. 
Reproduced by permission of Durkee Foods, Cleveland, Ohio. 



C- CD 

3 o - 



a <^ CB 

*^ ft- s* 
® 3 § 





^ » 2. oa «-»- 

3 " 3 

5^ $ 2 
S ^^P 

^ S 3 3 

CO o 3 

» 3 § (§ 

^ § s - 

? ST O 

° ft. ^ 

^ 

g o 3 

*d P ^ CO 

t» o ^ c 

^ D- 




*o O ^ J- • 

» Si: SI ^ 

ft Qj <b "5, 

§ § o 

y 5;- o 



;S o-S ^ 

£L CO 

' p <^ 
ft 3 ? 

ft- ti: 

P g 
O 3 5 

£1; ft. 



5 <5 



P 



Sao 



O 

o 

O 



o 
o 
o 

5 



o 
o 

a 

o 
2: 



CD C. 

.J3" S 



> > 



O m 

Si 

CO H 
H 

oQ 



i 

O 

o 
o 
z 
a 

H 

6 
z 

CO 

I 

o 



8 S 
» 3 s 



3. 

CO 

p g, 

P CO 

ft 

i" 



2.S s: 

ft 

S' p 
2 ft^ g 

fw 3 o 
g P g 

5" & 5«3 
s-» 

i " & 



^1 



as 

C ST 
S> "* 

I " 



P 



11 



3 

a 5' 



I- 

;S ^ 

p oq 

(6 



11 



a » » « 



3 



§ "3 
3 § " ? 

(P (B ED 
» tn 

P t3 

II i. E 

sr. " 6> 

3 CD ft p 



H3 ^ 

ST O » 

«^ ?^ n* 

a?- 

o ^ a 
S I 

^ 

cs <^ S 



3 g; 



g 




5- 3" 2. 

^ 2- p 

* § < " 

ft- C- 22 

3 3 & 

S 22: 

g » 

O ^ 



' (t) 



CD 



c ^ £ 

31? 



|| 

ft M GO 
to 3 <^ 
c £2 O 

2- ^ t» 



P^ § 

§"'*'3 

1 

fill 

P C (0 

8 |2 
a, fc- 5 
3* ^ a 

Oq p » 
o 03 

CD Hf) 



^ ft J=n 

p n> <© 
p 22. 

s ^ 

QQ 01 



o 



3 



^5 <^ d 

O ^ ^ 

^ CO ^ Si (c 

03 ttt O _ 

o d r ^ ^ 

•M . ^ rti to 



4^ 3 5 
^ O oj -r 

c 3 



to « = 



e 



3:3 

if ^ 

o" 
3 



^ o ^ 



or 

§ 3 
£-S 

&- 2. 
3* c 



O 

00 



01 



3 ^ s- s 

^ S 
o fis 



IT 2 

5' 

3 &- 



(0 



CO M 

^ o 

I- 

o' O 

P ■-*) 
O 

O El; 
^ • 



«> 3 0; 



3 o 



n 

o 

o 
0 

CD 



B M 



to 



c 
cr 

O 



o 
3 



3 ^ 

*i O 

~ C 

CO n 

i " ° ^ 

^ to 

3* (D 



to 



to 



o 

to CP ' 

cr (5 

o o 

c a- 

pt- CO 



Of 



^ a- 



q 3 » 
^ J3 



a. to "O 

o ^ 
■a „ to 
cr 



„ 3 

3^ (t) 



(0 to 5* o 

=^ O S 
^ 3 

O 

C O ^ 

,^ < 3 o 
^ (0 <^ o 

to 2- ^ ^ 3 
3 cr ? 3^ CO 
a. c 2 to to 

< - ^. ? 
^ to ^ 3 S 



to 



?V 2- 3 



i^. 3 

3 (JQ 
to 



en 



s CO s ^ 

^ ^ CP (J} 0 

?^ 3- o 



3 w 
f^" J3 5^ 

CO p to 

q: <T> sr 

^ ^. CO 

^ to 

C w 

IP 

y o 
to 5^ 

3 3-3 

to ^ 
^ 3 Ifl 
(ft 



C 2 

(0 

to « 



C/5 

o 
to 



2- J=* 
^ c <^ 



> 



;S ^ 

g r to - 2 

o ^ to 
5 S 2. ™ 

< 3 



to 
3 

3- 

to 



o 
to 



(0 

3 
o 
< 

(0 

a 

o 



c 
3 

■3 



(D 

to 
a 

(0 

to 



3 ^ 



2,3 
8<q 



(0 

as 
o 

(ft 



o 

< 1 

5 EL « 

'ft a !^ 

to g to 

^ O- 



to 05 
(ft 

3- 
p to 
2^ to 

to 



(ft 

CO 

(ft 
to 
^ 
ft 
3- 

3- 

to 

CO 

cr 
(ft 
(ft 
3 



ft 
3- 



7^ to* 

(0 ^ 

CO :r 
o 

^? 

(ft 

(0 ^ 
X " 

ST ?v 
to 

o to 

f? < 

a* (ft 
to 



tr tn 

3- 

(0 



o 
ft 
ft 

o c 
3: 



O 

3 



(ft 3 
(ft 



($ 5^ 



Q- (0 
to 

3 to 
e-»- (ft 



2. CO 



3* 

. (ft 



(ft 

^3-g^ 

^. to 

to 3 3 



2 ^ 
3 

CO* era 



< CO 

5^ ^ to 
(ft H <^ 
•5 p- (ft 
3- D- n- 

CO ^ 



to 



(ft 



to 
ft 



3-° 

(ft CO 

2 (ft 3 
c+ o 

3- 2t 

(ft 3 

c 2 o 
tis. ft —J 
(ft (ft ^ 

« CO g 

3- 3 
O ^ C 
■-^ ^ 

?r CO 



(ft 



(ft 

g 

3 



(ft 

^ TO 

o 

3 (ft O 

:i 2. 

Jft-<S. 

CO CO 3 

^ <2 <^ 

3: o 

2 o S 
c to 

CO CO < 

tn rt- i 

(ft (ft (ft 

CL fl* ::3 



O 

o 
o 
o 



o 
o 
o 
o 
> 



o 
o 
z 

w 
o 

o 




o to 



£1 to 
(ft a 



&- CO 

^ o :r < 

^ i (0 (6 

^ ^ 2. 
fft 5 

- to 
3 £1 SL 

03 3" 3: 

CO 

3 



^ SI'S- 



o 

^ f 

(ft fD 

2- O 
<' ^ 

(ft 



(ft ^ 



(ft 



to 

cr 3- 

3 : » ■§ 

- Bow 
H 3 =^ 3 

3* C oj O 
3 3 ^ 

cl a- p 

« to s 

to Bt'H 
r 2- <5 
(ft N a. 

55 to 

° 8 
£■ 3 
2:3 

(ft (ft 



to ^ 

to 3 



5 

? C ft 

O 3* 3^ — 

Ms 3 (ft CO 



(ft 



(ft 



5> 
3 

to 
3 

ft 
(ft 
3 

c 

(ft' 




(ft «< 

to (ft 

(ft ^ 

to 



O 
O 

o 

o 
z 

m 

CO 




to 



X' 

goo 

^3 i 



so 
3 

^ 3 
o 
c 
a 



o w 
3 

s 



p (ft 

53 2 as 
a c 3 

S " t3 

cn < Si. 
■ i. 3 

3 O 
S O- 2; 

S' 3- " 

3 § 

3 

a 



" S DJ 

2. 

CD S 

o o S- 



c o 



03 



C/5 

5. o 
CO a 



33 

n 



71 



O 
3 



£1 (5 

tl> O S 

(t o ^ 
3 



3- 

O 

3 
C 

3 < 

cr to 

(ft <^ 

^ C 

o » 



0) 3 

CL ^ IB 



CL ^ 

3 m 

(ft OJ fi 

:§ « !? 
S.2. 

2 n " 

8 gS- 
. S- S 

' 5' £• S 

3 (ft 51 



w "-I 05 

^ — 

3 " 

M 



0) 
0" 

lb 

^ I s 

?: 3 T 
IX (ft 



3* 

(ft 

rs 
o 

3 
a- 

3' 
(ft 



X3 
p 



C 

3 

a 

o 

(ft 

f 



' 3 



3- 

{ft 

tft 

>: 
to 



a 3 



3 
3 



(ft 5, 



H 3 

(ft sr. 

o 
3 



3* O 

2 S 3: 



(ft <^ (ft m 

O £ (ft 

^ ^ 3 2. 

cr CO 3^ 

(ft O rs 

tr o 



3 

crq 

3 



^' 3* 



^' 3 
o ^ 



3 ^ 

(ft X' 
o . (^ 
»- y 

cr — 

o ^ H 

^ ZT* CL 

3 V! 

3 B-« 

O rt' 
2 01 fij 
(ft rf- ^ 



n 
> 

-d 
O 

O 



a 

X 

o 
o 
o 



-3 

m 

o 
o 
o 



O 

o 

m 
a 

5 
z 

H 

5 



y g 

(ft <! 
W (D 

(ft 2_ 
3 (S 



3t to 



a 3 - 3: 



y 3 



o 



3: ^ 
c to 



(ft 
(ft 

to to" 

3 ii 3- 

Qdl l-K (ft 

^ t3 

CO i^t 

o 



CO ? 
P (ft 



s: ^ h: 



o 

w 



to a 

. or (ft 

I M 3 

I 2 o 

(ft 01 

C 3- 

3 <P 
O-^ 

t-( (ft 

01 o 

St <^ 

S ^ 



(ft 



o 
a 

5' 
< 

B3 



i! 

00 EL 

(ft 

O 01 

§§ 

o 



(ft to 



to o 

p crq 
(ft 

^ 

2 CL 

3 <j (ft 

Sri 19 



(ft 



W fB rn 



(ft g to =^ 



S K " 

3 ST 

I 2 

§ ^ ;? 

^ (ft 

00 ^ 

o 

« 5- 

CO (ft 

01 < 

^ E- 

to c 

3 (ft 



o c 51 



(ft 



' 3- 3^ 



01 



B 3 



03 W 

g ff < 

o to (ft 

(ft 03 01 



Z ^ 

3^ 03 

to to 

(ft to 

S3 S: 

" o 

n 3 

to ^. 

n 3 

E.O 
to 3: 

t to 
to o- 

— 

§-« 

3 g 




o 
o 



o 

CO 



Eg: 



"!3 



CD 

o 



Si 2 

^ o 



, o 

i 

3 



2 




03 



> 
s 

a 



i-r,|||:rl-a 



g S" 3 » S a S- S- 



§ Iff.' 

2 3- 5- §_ 



(0 o 



8- 2! £ » 

CO » ^ 3 I 

o a a E 

^ < r 5^ : 

5 (ft -g^ t» 

3 ^ • p 
5 » «. g 

g:o£' 



a 3 



I ? i. 3- 

» » 5 n 

ml 

« g,g a 

S. o 3 2. 



^3. 



3 

B 
3* 



CO 

0) 



3 

3 § 

3 r cS 



o 
o 
o 



o 

O 

o 

5 



o 
o 
z 
*^ 
m 
o 

i 

5 



9 3 

o 
o 

D 
O 



3 




22 
n 

H 

m 

H 




o 
o 

i 

o 

H 
O 




2 g g. 
ft- a ft- e 

OH o 



09 O {B 



I 



<6 



3| K 



2 3> 



3. 



» 3 §, 3. 
« £;•< 

0 2 " 2 S. 

i » I §• 3 

1 |>» H 

SI § 0. g " 
<? a. 1 o. 5' 

2 S.'O? 3 
ii i a 9 ^ 

TO «^ D (0 



03 



' O <D 

ft- s. 
Si ^ 

rt> 5^ H- 
2 Ms <i> 

< S 



LI 
- a 2. 

CD ^r CO 



o 

-.ft- 



CL O 



09 



" a 2 

<fe C oa p- g, 



OJ 



T3 

a » 

o> 3. 

^ a 

o o 

i« 

El ^ 
!? K 

GD ^ 

CO? 

ii 

> 00 



W5 
O 

I" 

O 



C 2 < C 

HH ft- 

•o " 3 5 " 
»■ 2 cr-o S. 

O s*" g- B. 3 

3 _ §■ ft^ ^ 



3 " S. a 

» i s- „ 

»3 HH 5^ 52 
^ S' J? 05 C 

O 

CD ^ *0 



n 
o 

3 



13 
P 



I 



3 * 



5 » § » 



■9 g 



S TO 



p 
cr 
o 

s 

§. 

CD 



CO 

CO 0) 

5* 0 



^3. 
< 

3 



n 
a: 



o 
o 
o 

5 



o 
o 



o 

3 




3 3 " i * > 

CB _ fa 



3 £. 



a >i 



Ei /» «i i7 



CO 

to 

TO 
O 



l|3|S^2- = 



2> P 



° 2 X 



p 

3 

3 




E* §• S U*<^ 5^ CU 

2 3 P ^ »5 « 



ft- £• c i5 OQ ^ 

? ? £1 p o P 
p o 22. ^ 2 
g. g S, E ^ B, B' 

skill's.!? 
s I' r B 3 1 r 

oo TO (b I T 3 TO ' 



a 

O 



o 

i 



to 

00 
CO 



X ? OS 

2 



3 

CD 

^ la 
c o 



(D 35 



op 




•/• of solid fat (N) 
o 

1 



OJ 

o 

-7-" 



o 
— T" 



Go, 



5 9 
S 3 
to ' 

if 

3 ^ 

CD n 

2 5- 



o 

O 
O 



o 
o 
o 
o 
> 



o 
o 
2: 

o 

H 
O 

z 

3 



Z 
O 

> 

o 

H 
O 

> 

w 

o 

> 

H 

C/3 



- 3 fi- 
rs E" 



Z g ^ 5 i 



« ''^ 3 o 
fD cr s. a, c£ 



t3 

§ H 

S ^ 

P o* 

o 3 

5: EL 

o 3 



09 



> 

2 
a 

n 

o 
3 

o 

Vi 



a 0^ 




3 CO 3 

2 OS (c c 

3 C * SS 

P=§ 

a. rt- 
©■ " S" 2. 



5' 2" 

C3 



(5* 3 3 

Q- ^ 3 

^ ft) 

o* t» o 



-r 

09 

n 
< 

CD 



3 

a 

CD 
X 



d 3- £- 
5-3-| 

3 D) £ 
" C* fJS 



3- 3- 



< 2 
c 3 

CD 3 
3 0- 

3- 

^ 3 



^ ^' & 

i- CI ft) 

O § ^ 

^. 3 o 

3 CD 

S ^ ^ 

ST H 3t 

3' 2 



CO e-f (5 




O 
O 

O 
O 

w 

CO 



TO J. W 

g a 3 5 

a- CD ^_ 



rt3 s s o 



5-3 ? o-?5 



5' § ^ 3 W 

P hrj tP^ C' ^ 

S S ^-d 3 

Dirt 
SI. » 





^ <p G D> 

• a.2 9 




i-r SL 5 

a> » rt 
3 » 5" I 



CD 

eg 



H 
0» 




8 



O 
H 

o 



5 




" or O 

I 

H 

^ o 

§ ^ 

on ^ 
< t 

2 3, 



Is" 

■^"» 
a o 
5 

to ^ 



5-g £3 



-5 3 



O 

liil 

3. a 5' 

® SS 

« w| ? 

^^-^^ 
III 

p5 (t) 

0 00 a* 

1 = - 

S » - 
S- 2 2. 

■s »° 

as-g. 



s 



r 



a o v-g a Q 




g c c ^ 
3 tt- 5: 5 » 



^ a o' o w w 



Cfi P 
O 

S 8 



(o m M i» J 



5 

S g. c ' S- g ^ 

St 0' fp 3 00 <5 

C — - <t CO * 




» 3 ^' ^ 

5 5' 3 0) C o 

S S S"^ S 
» 3 c S 

B. 2. S ? 

S? £ § » ^ 

S § £-8 o 
§ S^'S „ 

O rt> S t3 
^ O C S g 

CO g. !=ii (C 

2, i 

S2. 5,5 8 



Id 

o 

O 

r+ 

CO 



o 



ii 



V 



01 p 
1 O S 

CO O • I 
• £33 

If; 



CO CO 01 xp 

I f 1 g- 

S - 33 CO "T" cn 

g. ft. o o * • r 
* N ^ 



1.^ a 

CO 



o 



o 

X 

o 
o 
o 



w 

o 
o 
o 
o 
> 



o 
o 



S: < 



3 ? 



3 



o 

O 

z 

m 



fD OS 



3 O 



3. 
•a 



s 



;2 

0 



w to w 



t3 
&- 

3 

3 
o 
a 



3 
a 
c 



W CO 

, d c 
■ CTQ qo 

CO 0, 

d ^ 

CL d 

5' o* 

I'' 

tn 

2.t3 

C P 

5- a 
I? 



< cr CO 

S- p c 

2^ 2 2- 

c I 

^ <=* 

•-J ^5 m 

(B C m 

5- ^ 



1 



Is, 



8 
3 

5 

111 

< 

S ^£ 
I-' ^ ^ 



CD 

£ 2 

^ g 
q o 

m 2 <^ 

§ 13 ^ 

(i> - 



SI- 



S' § - 

91^%- 

8 S o £3 

,2. 



Co 5 

O m «^ 

3 (6 a 

g « 3 



w o 



c m 

8 

3 N- ^ 

i P 
a. 2. 

01 
K CO 



3 

i 

O 
C 

CL 

o 

O 

CO 

' 3* 



3 

S (/I CO 

S- 5' S- ^ 

g-^ g-3 3 

S q ^ < £ 

cr ^. £- <5 

a ^ ^ (§ 05 

^ « S M* 3 



d 3 

CO 5- 



3 <t 



(D 3 (D ^ 



£ » 

(D O 

3 3 



r»- to 

3- :r d 

3 o » 

» i 

CO ^ 



CD 

o o 
<; 
£B 
3 

(D 

3 • 



o p P 

(t> (ft 
ft) .►^ • 



o- 6 



O- 3 

^ to 



ll 
III ! 

d "Is 
^ 8 Sff 



s- 

3 

OQ 

3- 

OJ 

CO 

cr 

(D 

3 

3 
o 

(D 
CO 

cr 



o o 

CO 

2. <^ E 
to D 

s a- to 

d cr 

r> to 
£3" 
O 
3 



< 

w S 3 
fl> § 

3^5 

OQ CO g 
60 <D (D 

3 3 2 

a- o- 3 



CO 

3" ^ p 

crq d- 
co 3 £? 

CO p 

S g s 

» s? 

CD 

p g 

3 

p 

IS S3 

^1. 



O 

d- CO p 



Ofq 



CO 



3 d 

p cT 
3 

(D 



O CO 



1^ 

P* 

<2 CO 
^ d 

CO 3 
CO 3 

<T> 3 
P p 

3- 2. 



o 3- 
3 P 
— - 3 

d. (D 
^ P 

^•J 

3^ 
3* » 

S.I. 



S 3 g^H 

o ^ n 

3^3 s - 
rt> g g 5- 

3 3^-3 

a- d j« 3 

3 d ^ - 

crq a- q o 
™ ' 

2 05 « 

3 (§ 3 

§ § 



" 3 < ? 



n 

P o- r- 

!^ *g dt 

tn 3 

S-sr o- 



O P 



p 

d- 00 



3^ P 



^ n 

o o 

^ 3 

r-H O 

o 5 

a 

CO 

O 

n 

CD 
C/5 
CO 
CD 
CO 

p 

3 
CI- 



CD 



''§3" 

CO pj 

^ O 
O CO 

tn 

O ^ 
(a a 

El 

o 



3 CO 

o 

(0 w 



n 

a. 



00 



or o 

3 to (ft 
to g.g- 

c a- 

»--aq CO 



03 

5* 
o 
O 

CD 
O 



00 



OJ o 



o =r 

o to 

c <^ 

n ^ 



S"3 



S3 



3**o 

O g,3 
c 2. 

e-K S. 

cn 3 

a O 5 
■o £, 

.3 2.3 

^ g to (5' 
^ Q. ^ ^ 

p A' 
a- - 

. « 

3- to 

(I* 3 

^ ^1 



3 O 
^- 

3 ® 3 



^"2 



cn 



w 2, 



o 

o 

o- c o- 

to C 

ST o 
» 2 « 
to 



3 ^ g" 

E- o 
s a. 

c g 

3 (5 



M* J ^ 00 



cn 



rt> ^ ^ ^ 

- 2 ^ §• 

to 2" <^ 

^ I 5' c 2. 

^3- ^'S" 



3 

00 

3 

a 

n 
c 



3- 

CO 

3 



3- 

3 E. 

to £t m 

ri- 2^ 

^ ? s- 

3 ^ ^ 



S ^ 

2 to S; a- 

9 3 

,2 2 



n 

o 

3 

cr 
to 

CO 

tn 



sr. 
5* 2 to 

a; cs-o^ 



O CO 



S C to 

3 ^. 
o ^ w 

3" 

(t> 
3 



2:s 



to 8 

tlfl 

-.233' 

W p O 

35 o-,£ cr 
S 2 to t» 
<^ to 3 

g to 
a (5 g 3 

^ 3" O 2 
3^ ^ Cf: - 



2; fD 



■to^ 



C/3 

d 
2 
2 
> 

«i 
O 

n 
o 
z 

W 

Q 

o 
z 

w 

O 

n 
m 

C/5 
W 



3 <5 
O _ 

to c 3 



J O 
to to 

» 3 a- 

III 

to 5 fl> 

ii^ CD (A 
S (P _ 



CO 



cn 



a- a- 

tm o 

" 5 o 

3 ft> 

^' C-f- 



tn 



o - 



-I 

cn 



o 
o 
o 



-3 

m 

o 
o 
o 
o 
> 



o 
o 

o 

o 
2; 

H 



8 3 as 3^3 § 



to 3 

3 (t> 



1 ^ 1^ 



to 



to 

5-3 EG. a. ^ 
o- a 3 sr. to c 



o 
3 

09 

3 



.5- 3 ^ s: 



CO to 



" S o I a 



ft 



c: to" 

3 3*^ 



to 



cr ft) 



fi> 



CO 



< ^ O C to 3* 
f» 01 ft o o 



3 



2 to ^ «^ to 



2 la^ I « 



a ^ s 3 



3 ^ g w a 
c 2- to § 

^ (b ^ M ^ 
fD m CO g p 2 
(D < 3 



to ^ rf- 



^ to ^ 



3* 2- ^ 



3 S- 



09 

CA 

3* 

3 



2 s fT 



« g g> fo S 
cr e: 5 5- to 3. 



<D 3 



. O 3 

— , CO 




O 
O 

o 

w 
w 

w 

o 
o 

CO 

w 




2 S -o 



2 S2. g g- 2. i 

(b ro 2 

ffi ® CD O 

p 3' ft 



ft « 

GD CO 
fl9 P 



CO a ^ 
§9 3 %.l % 



1 1 s- 
"I ? ts 3 » » 



OQ w w g g q 

2 a rt- ^ — " 

g » ST- rt 

O m Cn 



O O O 



3 ^ 

« c c 3 5 



™ *. ,>r 
Ofi P 03 r»- 




(D SI 



g ? * I Z 
IS-S 2•-• 
S " 2^2- 1- 

» 5 i s f ■ 

rt.5 ° - 



ft 

a 
ft 

•5' 



3 » 



13 «• 



ft 



*o » ft 

2 Be 

O ft 

a. 



ft 



a- 

3 ft o 
ft » 



^1 

ft 



ft 

^ £ 2- 

^ 2 
< ft 

0) ft ^ 






8 » O N 
"1 m 



£0 



— e a S. E w s. 




^3 5- 

5 rt> Ot5 



00 



3 ^ 



cr : 
ft 

u 



S 3 ■o 
a. s 3 

SS s? - 



ft -- 



§ a - N* 3 • < 

a ^ I g a 

W CD — 
5* a* CO CD 

"ft 5^ flj 

» ^s,2.^S- 
s i 3 Eil 

' 5>S D 3 S 



ft a" 
ft 



ft 



S sr ft 



"3 <§ 2. 

£, S; S. 
§ S 



2 2-0 
& «^ ft 



ft 




s 

o 
o 
o 



o 
o 
n 



o 

p 



O 



3-8 3 8 
s 3- 2. o a 

Sj- si- CD o 

ft 01 O 



N CO 

ft 3 

» CD 



CD ft 



PD CD 

III 
3 g S* 

QD O ^ 

8 S 
" I S 

Its' 

ft CD 





h-» M CO 

b b 

5^ 



ts5 N3 00 

OD ic 5: 
? 5^ ^ 




N^- i-i s c o 
« O CD o c 

g c CD ii* 

tmi 

?i| 1.5. 

CD HT ^ 

o o 



0) 3 fj h.^ 

t» a* 3 



03 

.in S 



^« S E § 



c § . w 

8 < 3 i g 

§ & a. E^. ^ 

o — o sr ^ 

H, 03 53 » 

po tf- 5 2. (t) 

p to 

CD 



S 2 TO ff. 

B » S 

<^ on 03 

3 



DD 

f? £.3 
1 » 1 



S 5^ 

rs 
o 

3 



CO t 

3 - 



CO 



op 3 



cr o 

TO ^ 

Si 



CD 



O 
X 

o 
o 
o 



o 
o 
o 
o 
> 



o 
o 



w 
o 

H 



£1 S- B- o 




0) m ^ u) ro -* 
o (/> 31 a> o o ;5 



II 



o 

3 
o 



■ —1 I \ ' I I V> M U/ ^ ' 

I 1 i O ft =i* « O 5, ft 

. {A] If"'" 




o 
o 



o 
w 

s 

n 
w 
cn 

03 

w 

03 



3 



H 

O 
2; 



01 



» g § O- O =: 3- 



= 2 » tt § 
O © g ° o 



B » PJ 

< M. IS 09 Z -i 



g a' 



g- " g. 



IS S, g- " 5. 
» ^ 5' «*• ? 8 i? 



I 



g ^ 



» o Si " J3 _ 
Q *0 ST CO (-fc fia o 



g 



o 



, ^ p g ^ 



(6 O •O 



5 S* 3* O Ctt 



11 IP 

S § ® ? J'iP 



3 IS.coco'^'f " 



Q Tl Tl 2 2 0> 

9 -« ? (O (i 



5" 5 -9 ,^ (g O 

5* 
to 



3 




a 
X 



o 
o 
o 



n 
o 



o 

5 



P 9 5' o 



s a. S*i 



^1^ i 
l8|i 



g g § 



Si 5! i 



8g 
2^ 



1 



■o P I 



S.?» S ft 9 



'Si's s 



n S. 



■ ST <» — 3 « 
ft «• S 

», «> * s- 

■ 3 " 

cf o* a 

^ & 

m 



W (0 QD 

O- o. 



ill 



•Is: 




0 ' 
^T] 0- 

M.. a w ^ 1 
^ S I ?f § 



CO 



J. S.,'< 2 2 



ST ^'"^ 

. £1. a »^ 



< s; 2 



K 5 ^ ^ 8 S* so 



O to O 



< o 
5- P 



IS; 

2.? i 



s 



LI- ' 

s-5 I 



I klip I 

^ cn* 3 tn 



^ " f- 

1-8^ 



f 



I S. " 



i a 



§ 

o 
2: 
m 

? 

§ 
o 

M 
CO 
W 



o 



o 





8- 



TO 3 S W 

<* £t si ^ ' 

S ;r g; 



-I ^ 



oo 




» 

s' g- 

O CO p 

- s 

•o oi o, 

"I 8 So 

t-i & CD rt- 55) 



n 

X 

o 
o 
o 



H 

w 

o 
o 
o 
o 

> 



o 
c 



g 



O 



1 



M M tS3 to ^ 
^ <1 K 



QD cn 

N 



bo to 

en QQ 

3 ^ 

I 

a* 
o 



CO 

so O 
tn p 

ft) 

48 



^ CD 

O ' 

isD 

o 

O 



5 ^ 

CD to 



r*- 

m 

-I, 

a, o 

OQ CD 

ft 
If 

it 

U3 



-D -0 




^ ^ ® 

3 =^^0? Bill 

'5" B S2. 

lis' 



i. » g. g 3 



— ■ — Q) v« 
Q Q} 3 (D 

O- ffi < ^ ^ 

^ - I- 3 D i 

5 o. Q. N S- 

O) ffi a CD CD 

^. 3 » s a 

3 S£ 5 y C7 



o) cji -r»> w fo -n 

(D 

m O "D O TJ 03 • 

E 1? 
3^ 
< 

01 «* 




3 
o 

p <o 00 >i S 

? ill I si 




1 — © 



o 
o 



o 
o 



3 

§ 

o 
w 

CO 

cn 

01 



OQ t3 




1 1s a'S 5:< ^1 



S » CO 3 5* 



= 3 S s » » 



3 CD 

ST 





8 ?1 8 2 * 

to ^ ^ ai 



to to CD p ^ 
to <I (33 »-i CO <ft 
^ to ^ Ci CO CD ^ 

^ oQ ^ CfQ Op ^ 
to ^ W ^ CO 
*0 Oi CO <! 

? 5^ 5^ cr N § 



o 



9 
o 

bo 

CO 

o 




3 & o* 



3. cj 

* ^ ^ r 

ilfi 

t3 



3 

CD 



a' < 

» 2 E s 
K 5' £. B? 

» g S. f? 

o' £ ^ g 

^ 

CO OP 



o 
o 



o 
o 

§ 

o 

CO 

w 
w 



a- o. ?? 




Q- » C C S. 
S D c 3 ft- 

^ a §- £• 5' =^ o ^• 

M. -i-*- 3 OQ to » 



sFiEf 111 

S- CD ^ 



Sis *n 2 

. 03 ^ <P 



s- s a 5^ 

g • * 5- 

S. o cr sr 



5: o (D s 
3 -3 ^ iS 



O QD 

2 3 fl> 

3 S ST 

O 00 o 




3 

3| 



O 

o- 



^ < a; 1 

^ rt- 2 <f <5 CO 

' I' 5- 2 § : ; 

5 «" 



8 



o 
o 
» 

i 

3 

n 

03 



5 I 

c El 

o o 

c < 



R O » ^ H g 

g-p'S S 8 1^3 

2, O g W 5 ^. 



6. 

' (X * " »- ^ 

3 - « S 5 3** 

3 " s S 3 § g: 

oq to <p m 55 a 
(6 - c 




_ ^ ^- C ^ 

(t> a CD • o rt> 



OD 

o 
X 

o 

O 
O 



W 

o 
o 
o 
o 
> 



o 
o 

i 

5 





S 51 3 w I- 

5* ^ < s 



-fill. 

3 g. s- 3 
5 o i- X 3 



2 3 

CD 0 



s 3 

rl 

O 

CO (ft 

5 ft 

^ CO 

a- ^ 



09 




o 



w 
o 

o 




I 



-1? 

"8 ^ S 



61111 



9 

3* 



is 



2. Z ^ 
g 



CO 

I 



05 
I 

00 



§ i 



if 



lip 



I 

00 



tn 2 
m 

0) 



m 

Q 



o 

^3 
c 

0) 

m 

o 
O 



m 
z 

H 



5!1 

> 

o 
I 

I 
m 
z 

o 
z 

Q 



3*1 MH *S 1^ 

L(D.q Er2.o5 ci-»-S 




i s » 
§ Is 





5 ^ g " g 3 g 3. S' § 5 



!3 I S g ^ 

«> CB rt> ^ 

p H- <^ (p S ± 

o 3 ^ 



K 5 1 a "2 



n 

w 
eg 



n 

o 

9 

o' 
p 







X 

o 
o 
o 



o 
o 
o 



o 
o 

o 
o 



UMLOAOCNQBAY 




WaVETCONVCYOn 



Rg. 1 9.1 1 . NID 301 S Starch Molding Machine 
N.I.D. Pty., Alexandria, Australia 





H 
sr 

CP 

9 

a 

09 



C/5 
ft 

sr 
a 

ft 

23 

M 
CD 




o 



o 



3 

o 
o 
w 



CO 
to 




Fig. 19.13. Diagram of the Vortex Aeration Starch Conditioner ^ ir^m ft nnn tn 

The Vortex closed circuit system can be added to any Mogul for aeration conditioning of starch at throughputs from 8.000 to 

10,000 Kg per hour {17,600-22.000 lbs). 
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Fig. 19.18. Croquant Cooker 
Tourell-Gardner, Cornwall, England 
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